Remodeling of centrosomes in intraspecies and interspecies nuclear transfer porcine embryos.
Remodeling of donor cell centrosomes and the centrosome-associated cytoskeleton is crucially important for nuclear cloning as centrosomes are the main microtubule organizing centers that play a significant role in cell division and embryo development. Centrosome dysfunctions have been implicated in various diseases including cancer and metabolic disorders and may also play a role in developmental abnormalities that are frequently seen in cloned animals. In the present studies we investigated microtubule organization and the reorganization and fate of the integral centrosome protein g-tubulin and the centrosome-associated protein centrin in intraspecies (pig oocytes; pig fetal fibroblast cells) and interspecies (pig oocytes; mouse fibroblast cells) reconstructed embryos by using antibodies to g-tubulin or GFP-centrin transfected mouse fibroblasts as donor cells. Microtubules were stained with antibodies to a-tubulin. In-vitro-fertilized oocytes and nuclear transfer (NT) reconstructed oocytes were sequentially analyzed at different developmental stages. Epi-fluorescence results revealed mitotic spindle abnormalities in NT embryos during the first cell cycle (39.4%, 13/33) which were significantly higher than those in IVF embryos (17.0%, 7/41). The abnormalities in IVF embryos are due to polyspermy while the abnormalities in NT embryos are due to donor cell centrosome dysfunctions. In the NT embryos with abnormal microtubule and centrosome organization, g-tubulin staining revealed multipolar centrosome foci while DAPI staining showed misalignment of chromosomes. In intraspecies and interspecies embryos the GFP-centrin signal was detected until 3 hrs after fusion. GFP-centrin was not detected at 8 hrs after NT which is consistent with previous results using anti-centrin antibody staining in intraspecies NT porcine embryos. These data indicate that (1) abnormalities in microtubule and centrosome organization are associated with nuclear cloning at a higher rate than observed in IVF embryos; (2) centrosome and cytoskeletal abnormalities in IVF embryos are due to polyspermy while centrosome and cytoskeletal abnormalities in NT embryos are due to donor cell centrosome dysfunctions; and (3) GFP-centrin of the donor cell centrosome provides a reliable marker to follow its fate in intraspecies reconstructed embryos.